KiSS-1 and GPR54 as new players in gonadotropin regulation and puberty.
The recent identification of loss-of-function mutations in the gene encoding GPR54, the receptor for the KiSS-1-derived peptides, kisspeptins, has highlighted a previously unrecognized pathway in the physiologic regulation of puberty and reproduction. Patients with loss-of-function mutations in GPR54 have idiopathic hypogonadotropic hypogonadism, and mice lacking GPR54 similarly fail to undergo puberty and have immature reproductive organs and low levels of sex steroids and gonadotropins. These observations have led to the hypothesis that kisspeptins activate hypothalamic GnRH release, thereby serving as a pivotal factor in the pubertal activation of the reproductive cascade. This hypothesis is supported by subsequent studies in rodent and primate models that have demonstrated localization of KiSS-1 mRNA in the hypothalamus, colocalization of GPR54 in GnRH neurons, GnRH-dependent activation of LH and FSH release by intracerebroventricular or peripheral administration of kisspeptin, and increased hypothalamic KiSS-1 and GPR54 mRNA levels at the onset of puberty. Taken together, these findings weave a compelling case for a role of the kisspeptin-GPR54 system in the activation of GnRH neurons at the time of pubertal awakening of the reproductive axis.